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PART  A 


INSTRUCTIONS 

There  are  52  multiple-choice  questions  with  a value  of  one  mark  each  in  this  section 
of  the  examination.  Use  the  separate  answer  sheet  provided  and  follow  the  specific 
instructions  given. 


NOTE:  The  perforated  pages  at  the  back  of  this  booklet  may  be  torn  out  and  used 
for  your  rough  work.  NO  MARKS  will  be  given  for  work  done  on  the 
tear-out  sheets. 


WHEN  YOU  HAVE  COMPLETED  PART  A,  PROCEED  DIRECTLY  TO  PART  B 


DO  NOT  TURN  THE  PAGES  TO  START  THE  EXAMINATION  UNTIL  TOLD 
TO  DO  SO  BY  THE  PRESIDING  EXAMINER 


Digitized  by  the  Internet  Archive 
in  2016 


https://archive.org/details/grade12diplomae988albe_15 


1. 


In  A ABC,  LA  = 60°,  a = 10  cm,  and  b = 5 cm.  The  measure  of  LC  to  the  nearest 
degree  is 


A.  94° 

B.  90° 

C.  63° 

D.  26° 


C 


3.  Town  B is  12  km  due  east  of  town  A.  Town  C lies  to  the  north  of  a line  through 
A and  B,  and  is  10  km  from  A and  8 km  from  B.  The  measure  of  LA  to  the  nearest 


degree  is 

A. 

37° 

B. 

41° 

C. 

60° 

D. 

83° 

4.  In  the  figure  shown  at  the  right, 
the  length  of  DB  to  the  nearest 
centimetre  is 

A.  53  cm 

B.  56  cm 

C.  59  cm 

D.  65  cm 
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100  cm 


B 


5.  A surveyor  sets  his  transit  so  that  it  is  50.0  m from  the  base  of  one  telephone  pole  and 
78.0  m from  the  base  of  another.  The  transit  turns  through  an  angle  of  20°  between 
the  sightings  to  each  pole.  The  distance  between  the  telephone  poles  to  the  nearest 
tenth  of  a metre  is 


A.  18.4  m 

B.  26.8  m 

C.  28.5  m 

D.  35.4  m 


6.  A regular  octagonal  souvenir  coin  is  cut  from  a metal  disc  with  a radius  of  3 cm.  What 
area  of  the  disc  must  be  shaved  off  if  the  coin  is  to  be  of  maximum  size? 


A. 

2.82  cm2 

B. 

8.27  cm2 

C. 

15.53  cm2 

D. 

25.46  cm2 

The 

terminal  arm  of 

The 

angle  generated  1 

A. 

— ?7T 

B. 

hr 

2 

C. 

I'K 

D. 

lit 

2 

8.  The  period  of  the  function  f(0)  = 4 sin(59  + 7r)  is 
A.  2tt 


R 2tt 

B‘  IT 


c 


D.  —7 r 
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The  graph  to  the  right  is 
of  the  function 

a sketch 

A. 

y = 10  sin  ^0  j 

5 

B. 

y = sin(59) 

C. 

y = 5 sin  (yo) 

0 

-5 

D. 

y = 5 sin(30) 

y 


10.  Point  P on  a unit  circle  starts  at  (1,  0)  and  moves  a distance  of  Pj-  in  the 
positive  direction.  The  co-ordinates  of  the  terminal  point  are 


A. 

( 1 

VT 

\~29 

2 

B. 

( ^ 

1 

l 2 

’ "2 

C. 

l 2 ’ 

2 ) 

D. 

f F 

1 ) 

\ 2 

9 2 ) 

11.  If  the  terminal  point  of  LA  on  a unit  circle  in  standard  position  is  at  (0.6,  -0.8),  then 


A. 

tan  A - 

4 

“ 3 

B. 

tan  A = 

3 

4 

C. 

cot  A = 

4 

5 

D. 

cot  A = 

3 
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12.  The  function  f(jc)  = tan  x,  where  * is  in  radians,  is 


A.  undefined  when  x = ^ + mr,  for  each  integer  n 

B.  undefined  when  x = mr,  for  each  integer  n 

C.  undefined  when  x = — 1 or  1 

D.  defined  for  all  values  of  x 

13.  The  solutions  for  the  equation  4 cos  9 = yJ~Y2,  0°  < 0 < 360°, 

A.  30°,  60° 

B.  30°,  330° 

C.  60°,  120° 

D.  60°,  300° 


* . A . , A r esc  0 tan  9 . 

14.  An  equivalent  expression  for  sec  q C(~t  q 1S 

A.  1 

B.  tan3  9 

C.  tan  9 

D.  cot  0 

3 37t 

15.  If  sin  9 = — y » 7r  < 9 < -y  > the  value  of  the  expression 
tan2  9 - sec2  9 - cos2  0 - sin2  9 is 


B.  1 

C.  0 

D.  -2 


are 


- 4 - 


16.  In  order  for 


sin2  9 


cos  0 


= cos  9 + x to  be  an  identity,  x must  be 


A.  sec  0 

B.  sin  0 

C.  esc  0 

D.  sin2  0 


17.  The  equation  of  a hyperbola  with  one  vertex  at  (0,  8)  and  one  asymptote 


of 

y = 

4x  is 

2 

2 

A. 

1 

II 

64 

2 

2 

B. 

X 

-i  = > 

64 

2 

2 

C. 

X 

4 

~M  = l 

2 

2 

D. 

z 

- I-  = i 

64 

4 

18.  A hyperbola  centred  at  the  origin  has  foci  at  (0,  ±6)  and  a transverse  axis  6 units 
long.  The  equation  of  this  hyperbola  is 

A.  36x2  - 9/  = 324 

B.  36/  - 9x2  - 324 

C.  21x  - 9/  = 243 

D.  27/  - 9x2  = 243 
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19.  The  equation  of  a circle  with  centre  (3,  -2)  and  tangent  to  the  line 


given  by  y - 

3 

= 0 is 

A. 

(x  - 3)2 

+ 

(y  + 2)2  = 5 

B. 

(x  - 3)2 

+ 

(y  + 2)2  = 25 

C. 

(x  + 3)2 

+ 

(y  — 2)2  = 16 

D. 

(x  + 3)2 

+ 

II 

cT 

l 

20.  The  centre  and  radius  of  the  circle  x + y + 6x  + 2y  = - 6 are 

A.  (-3,  -1);  2 

B.  (-3,  -1);  4 

C.  (3,  1);  2 

D.  (3,  1);  4 


21.  If  the  equation  of  an  ellipse  is  25x2  + 9 y2  = 225,  then  the  length  of  the 
minor  axis  is 

A.  3 

B.  5 

C.  6 

D.  10 


22.  If  the  points  (2,  1)  and  (3,  -4)  are  on  a parabola  whose  equation  is  y2  = bx  + c, 
the  values  of  b and  c respectively  are 

A.  1 and  - 3 

B.  3 and  -5 

C.  15  and -29 

D.  17  and -33 
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Use  the  following  information  to  answer  questions  23  to  25. 


Equations  of  Conic  Sections 

I 

16*  + 9y  = 144 

II 

y2  = 16(jc  + 4) 

III 

+ 

II 

0\ 

IV 

II 

i 

23.  An  ellipse  is  represented  by  equation 

A.  I 

B.  II 

C.  Ill 

D.  IV 


24.  The  conic  sections  which  have  the  same  y-intercepts  are 


A.  I and  II 

B.  I and  III 

C.  II  and  IV 

D.  Ill  and  IV 


25.  The  number  of  points  of  intersection  for  the  graphs  of  curves  II  and  III  is 

A.  0 

B.  1 

C.  3 

D.  4 
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10 

26.  The  expression  S (3  + 2k)  is  equal  to 
k=  1 


A.  1027 

B.  1054 

C.  2038 

D.  2076 


27.  The  convergent  sequence  is 


A. 

10,  8,  6,  4,  . . . 

, (12  - 2/i), 

B. 

5 1—  — 
i,  5 , 25  ’ • 

c(2-n ) 

• • 5 ^ 9 • • 

C. 

4,  -4,  4,  -4,  . 

. .,4(-i r+ 

D. 

3,  9,  27,  81,  . . 

. , 3”,  . . . 

28.  A pendulum  bob  travels  100  cm  on  its  first  swing,  and  the  length  of  each  subsequent 
swing  decreases  by  of  the  preceding  one.  The  total  distance  the  pendulum  bob  will 
travel  before  coming  to  rest  is 

A.  450  cm 

B.  500  cm 

C.  900  cm 

D.  1000  cm 


29. 


The 


lim  / IOOjc  - 5x2  \ 
\ 2x2  + lOx  / 


is 


A. 


2 


B. 


5_ 

2 


C.  0 


D.  10 
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30. 


The  common  difference  of  the  sequence  defined  by  tn  = 3n  - 5,  n e N is 


A.  -5 

B.  -2 

C.  3 

D.  5 


31.  In  a geometric  sequence,  the  5th  term  is  45  and  the  9th  term  is  . 
The  positive  common  ratio  of  the  sequence  is 

A.  9 


B.  3 


C. 


1 

3 


D. 


1 

9 


32.  In  the  arithmetic  sequence.  7,  13,  19,  , the  largest  four-digit  term  is  the 

A.  1664th  term 

B.  1665th  term 

C.  1666th  term 

D.  1667th  term 


33.  Every  year  a student  invests  $2000  into  an  account  that  pays  interest  at  the  rate  of 
1%  per  annum  compounded  annually.  The  accumulated  amount  (principal  plus  interest) 
immediately  following  the  third  deposit  is 

A.  $6420.00 

B.  $6429.80 

C.  $6879.89 

D.  $7350.26 
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Use  the  following  information  to  answer  question  34. 


34.  The  results  of  two  tests  written  by  a group  of  students  are  shown  by  the  two 
normal  curves  above.  Sally  scored  72%  in  Chemistry  and  67%  in  Physics.  Which 
of  the  following  statements  is  true? 

A.  Sally’s  class  standing  is  higher  in  Physics  than  in  Chemistry. 

B.  Sally’s  class  standing  is  higher  in  Chemistry  than  in  Physics. 

C.  Sally  did  equally  well  in  Chemistry  and  Physics. 

D.  There  is  insufficient  information  to  compare  Sally’s  class  standings  on  the 
two  tests. 


35.  If  a set  of  data  approximates  a standard  normal  distribution,  then  the 

A.  mean,  mode,  and  median  are  equal 

B.  mean,  mode,  and  median  are  different 

C.  standard  deviation  approaches  zero 

D.  standard  deviation  approaches  infinity 


36.  A test  mark  of  78  has  a corresponding  z-score  of  1.6.  If  the  standard  deviation  is  4, 
the  class  mean  is 


A. 

71.6 

B. 

76.4 

C. 

79.6 

D. 

84.4 
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37. 


For  the  set  of  data  22,  16,  23,  18,  19,  21,  14, 
then  the  value  of  x is 


if  the  standard  deviation  is 


A. 

133 

B. 

64 

C. 

19 

D. 

3 

38.  A student  who  wrote  five  Grade  12  diploma  examinations  had  scores  of 
62,  58,  65,  72,  and  58.  The  median  of  the  scores  is 


A. 

58 

B. 

62 

C. 

63 

D. 

65 

39.  The  masses  of  students  were 
measured  to  the  nearest 
kilogram  and  the  results  are 
presented  in  the  histogram 
to  the  right.  If  a student 
is  selected  at  random,  the 
probability  (to  the  nearest 
0.01)  that  his  mass  will  be 
65  kg  or  more  is 


A.  0.61 

B.  0.54 

C.  0.46 

D.  0.39 


NUMBER 

OF 

STUDENTS 


MASSES  (kg) 


40.  Three  coins  are  tossed  simultaneously.  The  probability  that  the  coins  will  land  with 
two  tails  and  one  head  showing  is 


A.  =r 


B. 


c. 

D. 


11 


41.  The  lengths  of  hockey  games  are  normally  distributed  with  a mean  of  2.5  h and  a 
standard  deviation  of  0.25  h.  If  there  are  80  games  in  a season,  how  many  games  can 
be  expected  to  last  longer  than  2.2  h? 


A. 

32 

B. 

48 

C. 

71 

D. 

79 

42.  The  length  of  time  required  to  complete  a school’s  scholarship  examination  is  normally 
distributed  with  a mean  of  60  min  and  a standard  deviation  of  17.5  min.  If  only  85% 
of  the  students  completed  the  examination,  then  the  time  allowed  for  the 
examination  was 

A.  78  min 

B.  80  min 

C.  85  min 

D.  87  min 


43.  The  mean  life  of  a motor  is  46  months  with  a standard  deviation  of  4.3  months.  If  a 
normal  distribution  is  assumed,  the  probability  that  a motor  will  last  from  46  months 
to  48  months  is 

A.  0.16 

B.  0.18 

C.  0.19 

D.  0.20 


44.  If  log2(8)  = x,  then  x is 


C.  3 

D.  4 
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45.  If  (4)Io8i°W  = » then  x is  equal  to 

A.  -2 

R J- 
100 

C.  2 

D.  100 

46.  For  the  equation  log5(25)  - log10(x)  = 5,  the  value  of  x is 

A.  107 

B.  103 

C.  10“3 

D.  10"7 

47.  In  the  equation  2(JC_5)  = 4X  ~5x , the  value  of  x is 

A.  5 or  - 5 

B.  5 or  0 

C.  5 

D.  -5 

48.  If  log2(10m  + n)  = 5 and  log6(10m  + 3 n)  = 2,  then  the  value  of  m is 

A.  2 

B.  3 

C.  5 

D.  6 
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49.  The  estimated  number  of  bacteria  present  in  a certain  culture  after  t hours  is  given  by 

X 

N(t)  = c x 2d , where  c is  the  initial  number  of  bacteria  and  d is  the  doubling  period. 
A particular  culture  of  500  has  a doubling  period  of  2 h.  To  the  nearest  tenth  of  an 
hour,  the  time  required  for  the  population  to  reach  10  000  is 


A.  2.2  h 

B.  8.4  h 

C.  8.6  h 

D.  8.8  h 


1 2 

50.  A function,  f(x),  whose  graph  has  ^-intercepts  — 1,  2,  — , y is 

A.  6jc4  + 17jc3  + lx2  - Sx  - 4 

B.  6x4  - I9x3  + 13jc2  + 4x  - 4 

C.  6/  + 7x3  - 13x2  - 4x  + 4 

D.  6jc4  - 7x3  - I3x2  + 4x  + 4 

51.  If  jc  + 2 is  a factor  of  x3  - 5x2  + 2x  - k,  then  k is  equal  to 

A.  -32 

B.  -8 

C.  -2 

D.  32 


52.  A complete  factorization  of  x3  + 3x2  - x - 3 is 

A.  (x  - 1)(jc  + 1)(A  + 3) 

B.  (x  - \)(x  + l)(;t  - 3) 

C.  (x  - 1)(jc  - l)(x  + 3) 

D.  (x  + 1)(jc  + \)(x  - 3) 


YOU  HAVE  NOW  COMPLETED  THE  MULTIPLE-CHOICE  SECTION  OF  THE 
EXAMINATION.  PLEASE  PROCEED  TO  THE  NEXT  PAGE  AND  ANSWER  THE 
WRITTEN-RESPONSE  QUESTIONS  IN  PART  B. 


PART  B 


INSTRUCTIONS 

Please  write  your  answers  in  the  examination  booklet  as  neatly  as  possible. 
Show  all  pertinent  calculations  and  formulas. 


NOTE:  The  perforated  pages  at  the  back  of  this  booklet  may  be  torn  out  and 
used  for  your  rough  work.  NO  MARKS  will  be  given  for  work  done 
on  the  tear-out  sheets. 


TOTAL  MARKS:  13 


START  PART  B IMMEDIATELY 
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FOR 

DEPARTMENT 
USE  ONLY 


(4  marks) 


1.  If  P(x)  = x3  + mx  - 5x  + k,  P(- 1)  = 8,  and  P( 2)  = -4,  determine 
the  values  of  m and  k. 


m 


k 


2.  The  first  term  of  an  arithmetic  series  is  87  and  the  last  term  is  12. 
a.  How  many  terms  are  there  in  this  series  if  its  sum  is  792? 


FOR 

DEPARTMENT 
USE  ONLY 


(4  marks) 


b.  Find  the  common  difference. 


d = 
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FOR 

DEPARTMENT 
USE  ONLY 

(5  marks) 


3.  The  shape  of  the  opening  to  a tunnel 
is  the  part  of  the  ellipse  as  sketched 
in  the  diagram.  The  base  of  the  tunnel 
passes  through  the  lower  focus  of  the 
ellipse.  The  distance  between  the  foci 
is  8 m and  the  maximum  width  of 
the  tunnel  is  6 m.  What  is  the  width 
of  the  tunnel  at  its  base? 


The  width  is 


YOU  HAVE  NOW  COMPLETED  THE  EXAMINATION.  IF  YOU  HAVE  TIME, 
YOU  MAY  WISH  TO  GO  BACK  AND  CHECK  YOUR  ANSWERS. 


FOLD  AND  TEAR  ALONG  PERFORATION 


(NO  MARKS  WILL  BE  GIVEN  FOR  WORK  DONE  ON  THIS  PAGE) 
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